To determine the number of DNA binding proteins capable of binding a consensus Engrafted binding site, this consensus sequence was used to screen a library of Drosophila cDNA clones in a bacteriophage expression vector.
Introduction
The prevailing notion that evolution of new genes proceeds largely by gene duplication and divergence has been supported by sequence relationships among cloned genes. Sequences of DNA binding proteins provide a dramatic example. As has been emphasized in the literature, sequence similarities group these proteins into several gene families (Johnson and McKnight, 1989; Struhl, 1989) . One such family is distinguished by a highly conserved DNA binding motif known as the homeodomain (McGinnis et al., 1984; Scott and Weiner, 1984; Desplan et al., 1985) . This large group of proteins can be organized into a 'family tree' on the basis of the extent of amino acid sequence similarities (Scott et al., 1989) .
If evolution of new homeodomain regulators has been associated with a selection for new DNA binding specificities, then different family members ought to have distinct specificities. It was suggested that specificity of DNA binding ought to diverge in parallel with divergence of amino acid sequences, particularly with the same sequence even though they differed in residues expected to contact DNA (Desplan et al., 1988; Hoey et al., 1988) . However, the initial interpretation of these experiments was flawed because it was assumed that the residues of the homeodomain contacting DNA would be the same as those of the structurally related helix-turn-helix proteins of prokaryotes (Desplan et al., 1988) . The determination of the crystal structures for engrailed and Mat a2 complexes demonstrated that the major DNA contacts in the homeodomain:DNA complex involved amino acid residues more C-terminal (by one helical turn) than in the prokaryotic helix-turn-helix proteins (Kissinger et al., 1990; Wolberger et al., 1991) . Substitutions at one of these positions (50) altered specificity, apparently changing recognition of a few base-pairs within the site (Hanes and Brent, 1989; Treisman et al., 1989; Hanes and Brent, 1991) . This effect of a single substitution fit the initial suggestion that there might be incremental divergence of DNA binding specificity as evolutionary divergence altered individual contact residues, and hence, recognition of part of the site (Desplan et al.,
